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INTRODUCTION {#sec1-1}
============

There are no clear guidelines regarding the surgical management of penetrating injuries of the spinal column (PISC) attributed to ballistic or stab injuries.\[[@ref4]\] Patients with PISC can present with neurological deficits attributed to spinal cord injuries, cauda equina syndromes (CESs), or nerve root damage.\[[@ref2],[@ref4],[@ref5]\] Here, we present a patient who sustained a gunshot wound (GSW) to the thoracolumbar junction (T12/L1) that resulted in an incomplete cauda equina syndrome which resolved the following laminectomy and bullet removal.\[[@ref3],[@ref7]\]

CASE DESCRIPTION {#sec1-2}
================

A 29-year-old male sustained a GSW to the chest. The CT scan documented the bullet traversed the lung and liver, entered the spinal canal at T12 anterior to the psoas muscle (e.g., resulting in a nondisplaced fracture of the right facet joint), and settled intrathecally at L1 \[[Figure 1](#F1){ref-type="fig"}\]. He exhibited 2/5 motor power of the iliopsoas/quadriceps, 1/5 motor function involving the right dorsi-/plantar flexors, decreased sensation throughout the right lower extremity, and urinary retention. He was immediately started on prophylactic vancomycin and zosyn. The CT- myelogram showed the bullet lodged intrathecally at the L1 level, where it compressed the cauda equina \[[Figure 2](#F2){ref-type="fig"}\]. Within 24 h, he underwent an L1 laminectomy/durotomy for bullet removal \[[Figure 3](#F3){ref-type="fig"}\]. Intraoperatively, the dura and nerve roots at L1 were intact, and there was also no obvious CSF leak. Immediately postoperatively and at 8 weeks follow-up, the patient regained normal motor function, the sensory examination improved (e.g., except for mild residual numbness in the L2-L5 dermatomes), and the sphincter dysfunction resolved. Furthermore, there were no postoperative complications.

![Computed tomography image of the lumbar spine (sagittal view) shows T11,T12, and L1 levels and the bullet inside the canal at the level of L1.](SNI-11-214-g001){#F1}

![Computed tomography myelogram image of the lumbar spine (axial view) at the level of L1 that shows the bullet inside the thecal sac.](SNI-11-214-g002){#F2}

![Intraoperative microscopic picture (50X) shows the dura, nerve roots and the bullet inside the thecal sac.](SNI-11-214-g003){#F3}

DISCUSSION {#sec1-3}
==========

Despite their frequency, the management of PISC remains controversial.\[[@ref2],[@ref4],[@ref6]\] The literature suggests the following indications for surgery; CES attributed to persistent neural compression, CSF leak, mechanical instability, bullet migration resulting in new neurological deficits, and the concern for lead poisoning.\[[@ref1],[@ref2],[@ref4],[@ref5]\] Having performed this study, we would add the following variables to the list; the type/severity of the neurological deficit, the duration between injury and presentation, involvement of the lumbosacral plexus, the injury type (e.g., weapon type \[civilian vs. military\]), bullet trajectory (e.g., transferred kinetic energy), and specific imaging findings.

Indications for surgery with incomplete CES {#sec2-3_1}
-------------------------------------------

Incomplete CES has a favorable prognosis with early surgery/ decompression, while complete injuries carry a poorer prognosis with or without surgery.\[[@ref3],[@ref5],[@ref7]\] With GSW, the neural injury can occur due to temporary distortion/cavitation attributed to the direct impact of the bullet. The severity of damage is determined by the kinetic energy of the bullet (e.g., impacted by fragmentation, tumbling, or deformation).\[[@ref6]\] The potential risks of PISC include CSF leaks requiring complex dural repair, meningitis, further neurological injury due to surgical manipulation of the nerve roots/cauda equina, and wound infection. Here, the patient presented with an incomplete CES attributed to a CT-myelogram-documented intrathecal bullet lodged at the L1 level, where it compressed the cauda equina. Surgery, consisting of an L1 laminectomy with bullet removal, resulted in both short- and long-term symptomatic improvement.

CONCLUSION {#sec1-4}
==========

With GSW/PISC to the thoracolumbar junction, patients presenting with incomplete CES and radiographic documentation of bullet fragments lodged within the spinal canal should be considered for early surgical decompression and bullet removal.
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